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(57) Abstract: 

PURPOSE: A parallel bit test circuit and a test method thereof are 
provided to improve the function to detect the failure of cell among 
memory cells, and to improve the reliability of the semiconductor 
memory device, and to detect the structure failure of a word line. 
CONSTITUTION: The test method of the semiconductor memory 
device comprising memory cell array blocks(101 ,102,103,104) having 
a number of memory cells arranged in a matrix form of a column and 
a row stores data of the first logic level into the memory cells, and 
compares the data of the memory cells connected to one word line 
with data of memory cells connected to one word line in the memory 
cell array blocks(102) adjacent to the memory cells, and then outputs 

the comparison signal through a data input/output terminal. The data being output from the memory cell array btock and 
the memory ceil array blocks adjacent to the above memory cell array block are compared at first time by the first logic 
gates, and then the compared output signal is compared by the second logic gate at the second time, and then the 
method detects in which block among the memory cell array blocks there is a failed memory cell through an output signal 
of the third logic gate inputting the secondary compared signal.. 
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(54) Si! u|S E|£-*|2 S! a EII^e^ 



S WS-B nflsai §-*|a| «i b|M eii^e g| S oj n eii^e gj-gjoii as jo £i g. «g§o| =qc B ^oj jqgj 

m asm =r sit si uis ai^ssis §y o. u±s. gj-ns- nsw £f#& ^# *ie- ^^<hi t^s, 

S^r Sal dHH^^ §ehs bH«si c^7|)2| D||H£! 7[x\£ q[aa| 1 o(^|o| ^u|sfe yafll ma.a| &*|s| g 

1 his gi^s^a-E £PI cHIEBi i^L-HtXi si|ita|s||^a| mo|E r # $|Ea^o|| -y 7 | o|| a a| /^°| c(|o|Ef- 

si o| oiiaai ^suf eiSS nflaai -i ojBi|o| s§)sms| *(■ *| = a^o)| g^g o||Ha| -i#a| e||o|ehi o| onus 

JE 1a.1bfe #2«s| 7|*<H| njaj maa| g| o^ol* gs| SI «l" EII^S* «p| fltt SIsLE. 
E 2a,2fe S tfSsl 4j-M°H<H| cchaj- o||a.a| -i o)sl|o|5 #sH u|M E||£m» s|7| s|3.S. 



S- StSS y-E*ll 0j|aa| &*|2| ugg H | e oi a eii^e gj-igjof! firS «f*| *|=af°!g ^SiHISJt ^ 

Sit Si "IB Ell^HSls a eji^m gj-aoil 5!o|cK 

Sm*!H£ Qllfial ^*|°| S^E^^ §cH§oll ^ ^IZiol #cH£|an, 0|fe b|# ^-o| §jo| 0 | gcK # °i! 

aa| ^71- N(NS X^^), c||o|Ef gj§^E!•X^^7^ M(MB ^4=)o|afa, N/MSl ^S(Read) ^B 7|gJ(Write)#^#'=rf 

*Wo|: 3 Diiaai a# ^^^(Access)SJ- «r Si^K EPSI, M?H2| £[x|. 2|ZWI cH«KH # A loi| L?H2| W c»|o|BHI ?|gJ*W 
^ * aic+fl, N/(M*L)*le.KH| S Dflaajal ei^^l- e|^S m L os. o|ei*h b|^H <& 

1 o|e e|| (parallel Bit Test, o|s r PBTef §&) h|5 E||iiS(Multi Bit Test, 0|s^ MBT^I- S&)a r ^c r . 
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£ 1a,1b^2«£j 7|£o|| a*af?E!a o||sa| j£ o\n\\o\* >gi§ u|je E^if *p| fl^s|s£0|cK 



&7| PBT Si££r M=4, N=4£j g^-oii S-S^oi £@« So|cK o|-*aj, cHr^i Djaal a o-|^| o|fe 4?H£| 

EHlsal 1 cHB^lo) fiSKioi)(l04)°S £*a ofl# tiSS So|ch 

#7| Zt DjiHEl ^ OjBj|0| »a|(101)-(l04)L|S| DIlaSLl *|S£ ^SB^^S^^qa^# §^oW, Z^l'l^l CH|0[B^ 

7^ch oiig o(Ha| 1 ojaflol M^(101)l-HoII^ *M£| WLOoil 4?H^i cj||sa| MC01MC04# 7|- 

xitfcj, o| oil asLl {j|SMC0lMC04SZt7| ajg b|£afe!s^7| g^sjoi, u|EB^ojo|| °l7f£|*r t!ftsmiSS|feSI*^ahe! 
m IO01,tO04o|| &;f£|fe £a|^7| ^|sH #7| 10011004^ #7| q)#H|^ u|£Ste!# BL01BL0440|o|| £a| 

H2Hx|^£-]# T01T040| S^£|H, 0| £a| Egx|£E|» T01T04S| 7||0|efe aj. 7 | SHai^o] C SL04 S^a^h 0| EH 

» D)]sa| l o| all o| MdoiMfll n|aB| A d# MC01MC04OII BI3Mtt£| Ho|eh 7|oj»* o| q|o|BhS a|ja*K>| #7| d)| 
sal 1# MC01MC04B| JUltto^s - 01^ b|jflil±» d|0|Ef °J#£( EJ-TCh DQOo|| ti| m^i (1 05)7 1- &7| Dj|Ha| 

1 cHBflol M^j (101)oll g^sjol 51 ck aplAH, m 7 | a|j5L7|(i05)te ^7| flft^a^S 1001,1003011 £j7hfE|£ b|msp| *| 

S b|)E^ aj-g -fcaitKExclusive NOR, G01)*h £PI £i#^£^# I002,I0040|| °j7^ir aj^j B|ja*p| fl» mm feal 
©(G02)3K #7| b||ehs| ^a|##(G01, G02)H| t^ A JM a^ISS *KX #7| d|o|E|. o|#^ ^7} DQOsL #7| a|ia>MsS 
OHH7IIOI H(G03)£ =HA&c\. 

A} 7 | u^x| Dflaal j °Ho| ^ajsd02)d04)£ *»lfi-^#7Wtt|. cHifiai gi«£. *e| ci|o|Ef# u|jae 



m ^ Ai| ah chi Ai ^ Ap| Dflaai -gjoj jj||oj cm^oii CHS- e^^I- 4MI|s| aj-b)^ ^o|cK g^H, q\\s.r\ ^# MC01MC04S Ell^JE 
o|-7| flsiiAH, a^ 7 [ Di|aa| a# MC01MC040H a^tai q|o|E|- 0* 7 |°j social 7|-S£M£ aj. 7 | Dflsta] MC01MC040|| ch?[ 
5||^ oi^-o| gA ^ # Aj. Bfa iDj i o||Ha[ ^§ MC01MC04^ *!" a||a.a| 1 MC010| ^o[a^ zi S-E- ^|o|Ef is i^^l 
Til gck oiixh, ^7| a«E^ feaiSHGODsi SJ^^oilfe feE|d|o|Ejo^ 10| zj-zj- ^J^sin, a a^^7| H|in7|(io5)^ cgo| 
e|- DQOoil jsi^a Diisiai jo| ^a|^ y|jnd^ 0# *a|&cK ^7| D||sa| jfl MC030I fllttS aWIH 

tiljnda: 07Hr^acK 



*J7| o||Ha| 4 MC020| mi si ^joj g^cHj^ bHE|-w t£|fiKG02)« #*W JK|%|o| g*s|al, ^7| D||Ha| ^ MC04o| 4t| 1 
oj ^^o\\5: y«E|-5i y|S ^a|^( G0 2)# qgjol a*S^K ttfloii, D||sa| ^# MC01MC040| S^ei *|o|^ 
3, ci|o|Efo^S W^xlcH, m 7 | b|ja7|(i05)fe cj|o|E|- ^J#^ DQOoil b||oj S ^o| fflsa tfa|fe b|jnAj^ 1S g^^. 

E||^:S a-tfollAH, a^| D||aa| MC01MC04O|| c||o|E|- 15 7|Slfi* «l jH7|(105)* #fH «S| S^eJ b|jH 

g±# t^^fe ^aojlAHJE §4!&a^7|-S*a^K o|sF ^o|, z| o)|Ha| a cHaflo| *s|#(101)(104)dW sH&s|^ 47H s.| 
^af2!S* B^oi 47Ha| u||a.a| e||o|e^|- §a|o|| e||^^s|°^ i6b|M7F Si^ 6||^eb|oi s a EII^H a|t} 0 | 
1/4S ^Sc:K 

flSW, #7| b|JH7|#(i05)(108)g &b|JH7| oi|##^ a|JE7|(l05)oi|AH o|JGlH|^ 47H2-I D||£E| MC01MC04O| a^a^ol 
7H^ yHEh^j Hhg ^a|*^# G01 3 G02CHI z+7| SSS ¥ o||sa| fioiaai ^o| 2||^ ^oj b|jn7|(i05) 

^ §AH&jo| ^g*hcK he^K SS!& £P| u » e ^ ^IU"# 001, G02o|| z|7| ^gg 2^H^I 

a^l^ ^7| b|jn7|(io5)7|-2||*J ^jo| ^xf|# ^ ^ 21 -b bimAjs 01- t^^x| nsm, qjAj ^^ 0 | ^£J^I at»#* tfaife 
b|JE3s 1*«3^*MI SCK oi!##oi, 4?HS| o)|Ha| 1# MC01MC04O|| £^q||o|e|- OS 7|ojS|-«C|-II 7|-§§^# S^oll, 
^7| Djiaai is MCO1MC0401 mm ^o|g o| c||o|ehs ?^^|7|oi| ^ 7 | y|jH7|(io5fc b|iags '1# #^t^K 

o|sf y-cn^ m 7 | 47f1 o| Dii^ai ^ = mcoimco4oii e||o|em« 7|g^cm 7j-gsF«# g^oiji a^7f ft^ack 
^ ^nafoj ^i^ah ^i^oji o|^ ^ ^na^cHI CHI sa| ^^o| §a|o|| fi||°Jo| ^ o|# ^ §l?ll a^f. 



ol^Jixfcfc mil 

cc^aH, & B-Ssl o||s.a| &lo|af£ lUlfi ^o| ^£|5J# §r^l o|* 51^ 7|^s ^ Si 

b| e E||>:HS|S ^ a 51! ^l§§0|| ?'ch 

a-gsi y-ixfl D1|sa| ^x|£.| AjslAH-s. - 01 fe gl U | e E||^.E3-[j£. §J a E||^E g gf j|| SS0 || ?|cK 

01 m& ^g^i u^o[ Aj A , 01 |^oj A^i^^goi a^a &2*n>i ^@a^. 
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f£ 2a 5 2b & H-gsj £A|oflo|| cc(.EL|. <yg u| e E||>:E.g. 4*«*PI s|s£0|cK 

£ 2a,2bl- ^ofoj gfl b|E Efl^ESl^sj AfflSfl, £!S& ^isa| <i o)Hflo| #^!§M|o| cHgsife a[oj## 5 

«H S^ltr c||0|EHi u|jn*W a|jng mti&m *il^°Hr 47H*I 3Hliu|jn7|»(201)(204)3K #7| *l|1u|jn7|#(201){204)s| # 
iiiMif fl|2b|jil7|S G45, G55, G65, G750| #7\ *l|1b|;3l7|*(201)(204)5 ^M^i >H| 1 «| JH^I (201 )# ofl# « 

°1 #7| fl|iu|jE7|(20D-& D1|Ha| m of ai|o| *a|(i0l)s| c||o|E|.sf ojgffl-Dliaai i chb1|o| g*Ui02)i-H£| gj 

#^afoji 10111014* #sil di|o|EF# a|iHofe hie^ fea|*|-s G40G43^K &7| afi e|-sj y-g G40G43 

£| 213 °S W OiCHj AJg^ ^ F01S *H5*H!r °JjH7ii0iM G44^ ^SCK ^ 0jBH*F ^|1H|JQ7|(201)& 4P| oil 

sal a oiaiioi «B|e(ioi)J4 (102)* *\M*\o\ aims F01# *l|g«tte s|S0|cK o»a| f tf7| Qiiaai i ch^|o| 
(102)^ (103)* tj|jQ§p| fl»*|1d|ja7|{202)fea|jjlS #^ F12# Jflgfi-ch EES-, #7| D||Ha| ^ o^|oj »£jS(103)^ (104) 
« b|jH*PI flS ^|1b|JH7|(203)^ tiling F23# fllSfiCh aa|2 £Pj 0f|Ha| 1 CHsl|0| g.a^( l0 4)Hf (101)* b|H^7| 
fl&^|1b|5l7|(204)feb|Jna F30#^l5S-c:K 

cE|-ai-At a &7| Dii-aai -a c>No] S^!S(101)(104)# S D||aa| gj o|al|o| M^M|o| »fl = afojoi| g^a D||Ha| ^*o| s.^ n||iJ 
S^I- o| jfflSJg c||o|e|- aK^gsj E(|o|EHe ^7| ojg^ n||s.a| g o|e4io] M<N*Mj°| ch§s|^ D)|aa| d|o|E^fe 

4fo|^ = s, #7| b|jn7|fei£j|go| sxh^ L+EWifc y|JHd^ OS Mtt^ Sl^K s f #a«o| 7|£o||A-f sHUli ^ *|HB|-e! 

(Stuck) Ell aft« t Si Til Sc:h oj|* -S3, ^7 1 ?JHafoj wnoi| s||SJo| tt£l*ho4 m 7 | ai|a.a| flis 

MC01MC04S| Di|o|Ep|-s^ g^oi|£ Zl^n ^7 1 ojl^ai ^ cH^|o| #?h(i 02) Ml a| ^S^l^ oi|£a| ^#MC11MC140j 

Ejloj£|x| afe^S WL1S| EiliJol A|^F01#^5H a#@cKti^^l F01g#5||Ai£g#^x| gffec|- S|-Ci 

BfJE F30« S^H A 1 ^7( WL1S| ^^-^ 4Uo| S*s|7|o|| *\\<U 1# g*§fe fe^oil <Zlo\MS. 

»B. fll2u|B7|ft G45, G55, G65, G75^ «|sa| jj|o| o)ir. oi|aa| ^ cHb1|o| ^aHL4io]|Ai ^£|Si^x|# «fo|^7| 

b |5!7| 0| cf. nj-g, ^7| ?JHB|-°! WL1 oil fllflol St, 4^1 4J ft F01 , F30B ^^^1 i-^N^ 0# €^ 

-tJs F12, F23-& q«|0| §lg* l}-e^^ 1* #^f.^K 0|HH, ^7| >J2 F30, F010| 2.^ 00|HS ^7| X-||2b|Jil7| 
G45^ td|JHiMs 0# #^3f0^ d|| £L£| ^ O|EH|0[ »S|(101)M|o|| fllflOl £XHffr« ^E|-lHcK ghgoll, ^fflX| Xi|2«|jn7|# G55, 
G65, G75E- H¥ aim^^: 1* d]|£E| ^ cHe||o| #^^(102)(l04)Mioi|^ m^o\ £*wm\ ^ S 

fl|o|Jt| ^eHoiiah D||aa| ^# NI^Hsi-oi sggt a* a|2j|cH (Repair) of-7| ?|s[)Ai^ fli^g ^ ^^□}ofqa|- a silttS 1 
o| oih: d|| sal 1 cnailol ^l\\o\\ Sofu^ ^s I£W. oi^ Di|sa| a of ^1 o I t^MK>U1 fl^ol 

x|# a ^ ^ C |.oj i *}■ Djisai ^ o)aj|o| S^i-Ho| ^* a|fi||oi*p| $mM c[& Dj|s.a| m o]sflo| #^lH°| S4^^J tHls. 
aj aj S£ ajs||cHsHo|: &|si|cH s#o| xj^ich a&m, ^7| xi|2H|JH7|S G45, G55, G65, G750| ^7HjS^^ 

-Sol #xn§fe Dj|sa| g o|el|o| g&j* %°J# ^ Si^HI Scf. 



*w 1to\ ft oiiaal a ■ioiafS siltt H|o| fl-asisa* o|5 4^ Si^ 7|fe* S^ig^ a t 
oisoi acK s ttas maai ^^l^i* 4= oigo| n^?[ s sras «hb[oj jq|%i# 



(57)g?S>l 
S^Srl 

<yo| nHESj^ §e[|^ dHi@ c^7H2.| Dliaai 7^x|^ Dfiaal 1 cHb||o| -?td|*fe oflsai S*|s| g 

1 b|E Bji^e^Qoil yojAi: 

^7| Djiaai «HfeE|ailis| S^sa^oii ^71 Diisai c|o|e^o| o||s.a| e! 

M7| cH|2.a| ^ cHa||0| #q#u[|o| efle a ^o|o|| g^S n||Ha| E||o|Eh< bim^oi , o| a I JUS c||o|Ef oj#^ 

chxm s*w 5* ^s^..^ si bi = eii^e^s. 

S^S2 

fll i»o|| siojAi, a^7| Li|os^o| d |in^ a^ 7 | bunq^oj Dj| H£ | a o|bi|o| #sj^o| t^oii oja©^7| D||aa| i oia]|o| ^o\\ 

M ^7| ft^£|-& G|0|Ef« b|intrfe Xf| 1 ^E| 7|| 0| M*0|| SM «H d|S*m, 0| b|j2S *l|2ta| 7{|0| ^cHj £| S H 2 

M^i^iAi siisjg #7| Q]|a.a| ao| a-^^s^i 5* ^fe Si 
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JHI2SWI Si<HAH, Ap| *(|2tea|7||0|£fe °HH7||0|£oj # sgo S Sfe SI u|S E^eyw 

^i2§o)i aioj-M, xii3-^£i>iiois^ aowioiaa* ^gas «te ^s «is eh^b^. 

silltKHI SJcHAi, £p| D)|sa| j ojaliol M|7H fi| ftqgS £S H l — B|ia»Sl. 

tf£*H miaa| s*|<H| H<H*|: 

« 3f gs| DH^^i S^ns H |^g CK.7H2I oflaai A d## H|Ha| 41 cHb)[o| 

maai 1 ojb|o| Msj#o^ #7| ^ g<>q g^sj D||Ha| g#4 zp| ^gsjfe gJS^afeJ*^; 

■fei-71 Dfiaai 1 ojEfloi gajai © S^£! •fePI cHls.a| ^#21 £H|o|E|-fi|- o| v\\sls\ -i oM|o| flSS &7| n||a.a| fl| cH 
&i| o| M^lLHai g ^o)| g^g Df|£E| 3|o|Ehft b|jn*W, o| H|m*! dif d|o|e|- £J£^&*H| §sw HI 

*|7«M SicHAi, £p| w| U | e e||:±:££|££ Ai. 7 | b|jacn^ °IIS.£-I ^ o|e^o| f-sji^ o[ #&jo|| °jg£|. &7| Qflsal 1 o|a||o| 
gqSS^-Ei 2|7| ^E|feD||0|Eh# 1*|-S|oStl|jil*te^1fea|7«0|B#jl|-, &7| 1 *F5j 5. £ Hi JUS 4J2#* 2*R°S tf|JH 
Sfc *H2feaM|0|£2^ o| 2*N|jHS -ids* a^££ sfoi B|juli!2# *ll3fc-aM|0|£-§- ^ulsN #7| d)|he| ^ cHall 

o| M^m§ cHi^ M^joilAH At 7 | uiiaai fl 0 | SMS*rafc*| 3l# *fe 9« u l — Ellipsis. 

=e||8S-o)| slow, &7| xni,2,3te-a|7t|o|£fe 47 1 u|e^ fcaiSW ?hh;H|o|j= Si 2opl|o|£g# *fe US »|£ EHI 

>:£S|£. 

n\7%m 9lo\M, #7\ Djiaal 1 o\a\\o\ Ml ?H a| f§2§ sfe HI a|£ E4I^££|£. 

JESf 
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